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Assessment of the usefulness of silicone plaster application
on a postoperative scar in women after mastectomy because
of breast malignancy: a preliminary report

Ocena przydatnosci zastosowania plastréw silikonowych na blizne pooperacyjng
u kobiet po odjeciu piersi z powodu nowotworu ztosliwego — doniesienie wstepne
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Abstract

Introduction: In the natural process of wound healing a scar is formed, which by its build, colour, and function does not re-
semble healthy tissue. This concerns not only the appearance of the outer integument, but above all, the deeper layers, which
are also subject to the process of scarring. In some cases, a disorder of the decomposition and synthesis of collagen takes place
and then hypertrophied scars and colloids are formed. Therefore, in physiotherapeutic practice, a scar should be seen in the
three-dimensional aspect. Oncology patients can have so-called silicone dressings applied in the healing process of hypertro-
phied scars and colloids. The therapy using plasters with silicone gel is safe and non-invasive.

Aim of the research: To assess the impact of silicone plasters on postoperative scars in the rehabilitation of women after mas-
tectomy.

Material and methods: The study, in which women after mastectomy took part, was performed in the Holycross Cancer
Centre in Kielce. The assessment of a postoperative scar was based on the Patient and Observer Scar Assessment Scale (POSAS).
Results and conclusions: Silicone dressings applied on a postoperative scar influenced its flexibility, colour, and size. The
achieved results are satisfactory, and the applied method is effective and promising. However, the methods used to assess the
scar, which are commonly recommended but not quite objective, raise some reservations and doubts among the authors.

Streszczenie

Wprowadzenie: W procesie naturalnego gojenia ran powstaje blizna, ktéra budowa, barwa i funkcja nie przypomina zdrowej
tkanki. Dotyczy to nie tylko wygladu powloki zewnetrznej, lecz przede wszystkim warstw gtebiej potozonych, ktére rowniez
podlegaja procesowi bliznowacenia. W niektérych przypadkach dochodzi do zaburzenia rozktadu oraz syntezy kolagenu
i wéwczas tworza sie blizny przerostowe oraz keloidy. Dlatego tez w praktyce fizjoterapeutycznej blizna powinna by¢ po-
strzegana w sposob tréjwymiarowy. Pacjentom onkologicznym w procesie leczenia blizn przerostowych i keloidéw mozna
zaaplikowac tzw. opatrunki silikonowe. Terapia za pomoca plastréw z zelem silikonowym jest bezpieczna i nieinwazyjna.
Cel pracy: Ocena wptywu plastréw silikonowych na blizne pooperacyjna w rehabilitacji kobiet po mastektomii.
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Materiat i metody: Badanie, w ktérym wziety udziat kobiety po mastektomii, przeprowadzono w Swietokrzyskim Centrum
Onkologii w Kielcach. Ocene blizny pooperacyjnej ustalono na podstawie Patient and Observer Scar Assessment Scale (POSAS).
Wryniki i wnioski: Opatrunki silikonowe stosowane na blizne pooperacyjna wptynety na jej elastycznosé, kolor oraz rozmiar.
Osiagniete wyniki sa zadowalajace, a opisana metoda jest skuteczna i obiecujaca. Wéréd autoréw pracy pewne zastrzezenia
i watpliwosci budza jednak zastosowane metody oceny blizny, ktére sa powszechnie zalecane, ale nie sa do$¢ obiektywne.

Introduction

Wound healing is a complex process, which may
result in the restoration of anatomic continuity and
functionality of damaged tissue [1, 2]. It begins at the
time of the wound creation and can last for many
months or even years. This process consists of a se-
quence of successive steps:

The inflammatory phase (up to 7 days after the
injury), which is divided into haemostasis and the
inflammatory state. During haemostasis, platelets
seal the damaged blood vessels, forming a plug. The
inflammatory state is accompanied by migration of
phagocytic cells (macrophages, granulocytes, mono-
cytes), which form a line of defence against infections
and produce various compounds such as: fibroblast
growth factor (FGF), epidermal growth factor (EGF),
transforming growth factor (TGF), and interleukin-1
(IL-1), leading to the next phase.

The phase of proliferation (3—4 weeks after the in-
jury) involves an exchange of cutaneous tissue, and
sometimes, in the case of deeper wounds, also subcu-
taneous tissue, as well as closing the margins of the
wound. The primary cells for further regeneration
are: fibroblasts, which secrete collagen, proteogly-
cans, and fibres of the intercellular substance, kera-
tinocytes responsible for the process of angiogenesis,
and keratinocytes, which are responsible for epithe-
lialisation.

The phase of reconstruction and modelling (up to
2 years after the injury) is a phase when an immature
scar is formed, which includes a disorganised system
of fine collagen fibres that is gradually replaced by
thicker fibres arranged in the orientation correspond-
ing to the tension of the skin [1-4].

Figure 1. A postoperative scar after the removal of a breast

Table 1. Age of the respondents

A wound healing process sometimes differs from
the above scheme. The phase of modelling the scar
may be affected by such factors as:

- individual tendency to an excessive healing reac-
tion, more common in the black race,

— delayed scarring, which can be caused by, among
others: steroids, cytostatics, and deficiencies in
protein and vitamins A and E,

— diabetes and rheumatic diseases, which can inter-
fere with the healing process,

— incorrect sutures,

— peripheral vascular diseases occurring with im-
paired tissue perfusion.

— wound infections,

— the patient’s age [2, 4-6].

The scar is different from the healthy skin in,
among others: smoothness of the epidermis, the ab-
sence of fine grooves on the dermal-epidermal border,
and the absence of skin appendages and elastic fibres,
which reduces its resistance to stretching [2, 3, 6].
Usually, the process of scar healing does not require
special therapeutic management, but in some cases,
keloids and hypertrophied scars are created. A patho-
logical process of scarring is for the patient a signifi-
cant problem because it causes functional, aesthetic,
and psychological disorders [7, 8].

In patients after mastectomy, a frequent complica-
tion is extensive fibrosis with contractures of soft tis-
sue. In the process of healing, the scar may adhere to
tendons, ligaments, or a joint capsule, and then it may
contribute to contractures and deformations (Figure 1).

These changes, together with skin scarring, retard
or stop the process of lymphatic vessel regeneration,
leading to the failure of lymph circulation and the for-
mation of secondary lymphoedema on the operated
side. The impaired lymph flow increases the number
of trophic changes of the skin around the scar (bruis-
ing, flaking, cooling, cracking, ulceration); it can also
cause skin infections, which will secondarily inten-
sify the symptoms. Regeneration of lymphatic vessels
is associated with the patients’genetic predispositions,
and therefore the changes described above have dif-
ferent severity [9].

Treatment of hypertrophic scars and keloids is
a serious therapeutic problem. Various methods are
used in the process of reducing these complications

Variable Mean

Min. Max.

Age 60.18

7.69

48.00 76.00
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Table 2. Patient and Observer Scar Assessment Scale [13]
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Observer component

Thickness
Relief
Pliability

No, no complaints 1 2 3 4 5
Is the scar painful?
Is the scar itching?
No, as normal skin 1 2 3 4 5

Is the colour of the
scar different?

Is the scar more stiff?

Is the thickness of
the scar different?

Is the scar irregular?

Normal skin 1 2 3 4 5 6 7 8 9 10 Worst scar
imaginable
Vascularisation
Pigmentation Hypo
Mix
Hyper

Patient component

6 7 8 9 10 Yes, worst imaginable

Yes, very different

i.e. surgical, pharmacological, and physical. Recently,
the pharmaceutical industry has opened new pos-
sibilities for the treatment of hypertrophic scars and
keloids, by introducing silicone dressings [10]. The
use of silicone plasters is recommended as a safe, non-
invasive, simple, and effective prophylactic method
[11]. Their systematic use greatly improves the elastic-
ity of scars, compared with scars treated differently.
Most researchers studying the impact of silicone on
the scar believe that silicone dressings reduce the ac-
tivity of capillary vessels, and congestion and produc-
tion of fibroblasts and collagen, causing flattening of
the scar. Randomised studies have shown that the use
of silicone dressings is effective in the improvement
of the colour, size, and hardness of scars [12]. They are
also used for prophylactic reasons after a surgical exci-
sion of keloids and hypertrophic scars [7].

Aim of the research

The main aim of the study is to evaluate the in-
fluence of silicone plasters on a postoperative scar in
rehabilitation of women after mastectomy.

Material and methods

The study was conducted in Holycross Cancer
Centre in Kielce. It was attended by 22 women who,
due to breast cancer, had a breast and lymph nodes of
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the axillary cavity removed. The youngest patient was
48 years old, and the oldest was 76 (Table 1).

The study group was selected by appropriate crite-
ria including and excluding patients from the process
of the discussed therapy.

Inclusion criteria: surgery of one-sided, modified,
radical mastectomy, a completed process of scar epi-
dermisation, the lack of induction chemotherapy, the
lack of treatment with steroids, adjuvant chemother-
apy not started, radiotherapy not started, minimum
4 weeks after the surgery.

Exclusion criteria: every other than a modified,
radical amputation, surgery in the area of breast, or
two-sided mastectomy, not completed process of scar
epidermisation, application of induction chemother-
apy, adjuvant chemotherapy started, treatment with
steroids started, radiotherapy started, fewer than
4 weeks after the surgery.

The patient could also be excluded from the study
because of: aware, personal resignation from partici-
pation in the study, the doctor’s decision to withdraw
the patient from the study, occurrence of allergic re-
actions after the applied therapy, occurrence of other
health complications, deterioration of health as a re-
sult of treating the basic disease or other diseases.

In the study group, scar treatment was carried out
with the use of a silicone plaster. The change of a non-
sterile silicone dressing was done once a week. The
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silicone product was maintained on the scar for 24 h
with a 1-hour break for hygienic operations.

The evaluation of the postoperative scar was based
on the Patient and Observer Scar Assessment Scale
(POSAS) (Table 2) [13]. The Patient and Observer Scar
Assessment Scale consists of two elements. One ele-
ment is completed by the observer, and the other is
assessed by the patient. The patient assesses the thick-
ness, flexibility, colour, pain, and itching, and the ob-
server assesses vascularisation, pigmentation, thick-
ness, and mobility. Each element is rated on a scale of
0 to 10 where 10 is the worst imaginable scar.

Statistical analysis

Statistical analysis was performed with the use of
Microsoft Office 2010 and Statistica 12 software Ad-
vanced Package with Medical Kit, with the license of
Holycross Cancer Centre in Kielce, license number
AXAP504G476028FACN1-8. The authors calculated:
1) basic statistics: arithmetic mean, standard devia-
tion, and extreme values; 2) the efficacy of the therapy
before and after its completion on the basis of the ob-
server and patient components was checked with the
use of Wilcoxon’s matched-pairs test; 3) the depen-
dence of the value of improvement on the number of
visits was verified by using the nonparametric Spear-
man correlation.

The level of statistical significance was p < 0.05.

Results

Analysis of the differences of the studied param-
eters before and after the treatment on the basis of the
observer component showed a statistical significance
(p < 0.05) in terms of all the tested characteristics. The
average value for the parameter ‘normal skin” before
the therapy was 2.50 and after the therapy 1.59; for the
parameter ‘vascularisation” before starting the thera-

py, the average value was 2.45 and after the therapy
1.55; for the examined variable ‘pigmentation” before
starting the therapy, the average value was 2.82 and af-
ter the therapy 1.77; for the characteristics ‘thickness’,
the average value before the therapy was 3.45 and after
the therapy 2.59; for the parameter ‘relief’ before the
therapy was 3.00, and after the therapy 1.91; and for
the parameter ‘pliability’ before the therapy, the aver-
age value was 4.14, and after the therapy 2.82 (Table 3).

In the process of analysing the differences of the
studied parameters before and after completing the
therapy on the basis of the patient component, there
was statistically significant (p < 0.05) improvement in
all the studied variables. The mean value of the char-
acteristic ‘Is the scar painful?’ before the test was 1.91,
and after its completion 1.23; for the parameter ‘Is the
scar itching?’ before the therapy was 1.27 and after the
therapy 1.09; for the parameter ‘Is the colour of the
scar different?” before the therapy the average value
was 3.23, and after its completing 1.86; for the param-
eter ‘Is the scar more stiff?’, the average values before
the therapy were 3.71, and after the therapy 2.05; for
the studied variable ‘Is the thickness of the scar differ-
ent?’, before the therapy the mean value was 3.27, and
after the treatment 1.95; for the parameter ‘Is the scar
irregular?’, in the beginning it was 4.27, and at the end
of the research process 2.45 (Table 4).

Out of 22 patients (n = 100%) in two therapy ses-
sions 13.64% (n = 3) of patients participated, in three
22.73% (n = 8), in four 13.64% (n = 3), in five 45.45%
(n = 10), and in six 4.55% (n = 1) of patients (Table 5).

Based on the obtained results, an improvement in
all the examined variables was found. The most sig-
nificant differences in the improvement was observed
in the case of the following variables:
¢ thickness;

e is the scar more stiff?
¢ is the thickness of the scar different?

Table 3. Differences of the studied parameters before and after the therapy based on the observer component

Variable N valid Mean SD Min. Max. P-value

Normal skin Before 22 2.50 0.86 1.00 4.00 < 0.05
After 22 1.59 0.67 1.00 3.00

Vascularisation Before 22 2.45 0.80 1.00 4.00 < 0.05
After 22 1.55 0.60 1.00 3.00

Pigmentation Before 22 2.82 1.01 1.00 5.00 < 0.05
After 22 1.77 0.87 1.00 4.00

Thickness Before 22 3.45 1.84 1.00 10.00 < 0.05
After 22 2.59 1.94 1.00 7.00

Relief Before 22 3.00 1.15 1.00 5.00 < 0.05
After 22 1.91 0.81 1.00 4.00

Pliability Before 22 4.14 2.25 1.00 9.00 < 0.05
After 22 2.82 1.94 1.00 9.00
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Table 4. Differences of the studied parameters before and after completing the therapy based on the patient component

Variable N valid Mean SD Min. Max.
Is the scar painful? Before 22 191 1.1 1.00 4.00
After 22 1.23 0.53 1.00 3.00
Is the scar itching? Before 22 1.27 0.55 1.00 3.00
After 22 1.09 0.29 1.00 2.00
Is the colour of the scar different?  Before 22 3.23 1.19 1.00 6.00
After 22 1.86 0.64 1.00 3.00
Is the scar more stiff? Before 22 3.77 1.54 2.00 9.00
After 22 2.05 1.13 1.00 6.00
Is the thickness of the scar Before 22 3.27 1.64 2.00 9.00
differentz After 2 1.95 133 1.00 7.00
Is the scar irregular? Before 22 4.27 2.73 1.00 10.00
After 22 2.45 1.37 1.00 6.00

P-value

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

< 0.05

Table 5. Numerical and percentage characteristics of the patients according to the number of visits

Number Number
of visits of patients
2 3

5
4 3
5 10
6 1

Cumulated number

of patients

3

8

11
21
22

Percentage
of patients

13.64
22.73
13.64
45.45
4.55

Cumulated percentage
of patients

13.64
36.36
50.00
95.45
100.00

Table 6. Improvement of the appearance of scars resulting from the conducted therapy — statistical description

Variable

Normal skin

Vascularisation

Pigmentation

Thickness

Relief

Pliability

Is the scar painful?

Is the scar itching?

Is the colour of the scar different?
Is the scar more stiff?

Is the thickness of the scar different?

Is the scar irregular?

N valid

22
22
22
22
22
22
22
22
22
22
22
22

Mean

0.91
0.91
1.05
1.45
1.09
132
0.68
0.18
1.36
1.73
1.32
1.82

SD

0.43
0.43
0.58
0.74
0.53
1.49
0.84
0.39
1.05
0.88
0.65
1.56

Min.

o O O

Max. Statistical

=W A NN W NN NN

N W w wuv

description

190
190
190
253
210
174
66
10
210
253
253
190
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Table 7. Dependence of the improvement of scars on the
number of visits

Variable p Spearman P-value
Normal skin -0.20 0.38
Vascularisation -0.20 0.38
Pigmentation -0.01 0.97
Thickness —-0.04 0.87
Relief -0.23 0.31
Pliability -0.07 0.76
Is the scar painful? 0.38 0.08
Is the scar itching? 0.39 0.07
Is the colour of the scar -0.26 0.25
different?

Is the scar more stiff? 0.07 0.77
Is the thickness of the 0.04 0.86
scar different?

Is the scar irregular? -0.20 0.38

The conclusion that the three factors are related to
the biggest improvement is based on the value of test
statistics of Wilcoxon’s paired test (signed-rank). The
ranking of the values of test statistics indicates the rank-
ing of the factors regarding the improvement (Table 6).

In order to check whether there is a statisticwal
relationship between the improvement of the state of
the scar and the number of visits, a non-parametric
Spearman rank correlation test was carried out. Based
on the obtained results, the lack of relationship be-
tween the improvement of the state of the scar and
the number of visits was found (Table 7).

Discussion

Local and general factors influence the process of
wound healing. The general factors are: bad nutrition,
protein deficiency, vitamins A and E, medicine such
as steroids, cytostatic drugs, circulation disorders,
advanced age, cancer, and diabetes. Local factors are:
bad vascularisation, infections, medicine, radiother-
apy, and bad surgical technique. All of these factors
influence the formation of a scar. Factors that were
considered in our own research are age and oncologi-
cal treatment (chemotherapy and radiotherapy).

Due to the limited therapeutic efficacy of other
methods for the treatment of hypertrophic scars and
keloids, silicone dressings are increasingly used. Sili-
cone preparations applied to the skin cause:

1. Reduction of the activity of capillary vessels.
2. Reduction of hyperaemia.
3. Reduction of fibroblasts and collagen production.

Notable effects for the patient are:

1. Smoothing and flattening of the scar.

A. Lipinska, M. Terek-Derszniak, M. Lipifiska-Stanczak, t. Zurawski, A. Zurawska, T. Ridan, P. Macek, Z. Sliwifiski

2. Reduction of the redness of the scar.
3. Reduction of the size and hardness of the scar.
4. Increase in the flexibility of the scar [7, 9].

Silicone dressings, because of so many unique ad-
vantageous features, should be used in the prophy-
laxis first, especially in people prone to scarring. It is
believed that early treatment of a hypertrophic scar or
keloid is of great importance for the effectiveness of the
therapy [11]. Silicone plasters used on a scar protect it
from external factors and from the loss of moisture,
thus, they cause an increase in the amount of water in
the corneal layer of the skin and limitation of an ex-
cessive loss of water in the processes of physiological
evaporation [14]. The study also demonstrates that, due
to the oxygen permeability, the skin as well as the scar
under the silicone plaster ‘breathes’ in a natural way.
Application of silicone preparations does not cause the
feeling of astringing and discomfort of wearing them,
and after removing silicone plasters from the skin, they
do not lose their adhesive properties, thanks to which
they can be re-used [15-18].

The own study shows that the therapy applied in
the form of silicone dressings has a satisfactory effect
on the appearance of the scar, i.e. on: vascularisation,
pigmentation, thickness, relief and deformation. An
essential improvement (p < 0.05) of all the param-
eters tested on the basis of the observer component,
assessed before and after completing the therapy, was
stated. According to the patient’s assessment, the scar
in terms of its thickness, flexibility, colour, pain, and
itching also changed favourably under the influence
of the applied silicone plasters. Analysis of the results
of differences of the parameters studied before and af-
ter the therapy on the basis of the patient component,
showed statistically significant (p < 0.05) improve-
ment in all the studied variables.

Similar conclusions were observed by Macek et al.
[19], who used non-sterile silicone dressings in a pa-
tient after mastectomy and removal of lymph nodes
in the axillary fossa because of breast cancer.

Patients qualified to the study participated in it
with different commitment. The reasons for not fin-
ishing the project by some patients were: allergy or
redness around the scar, starting radiotherapy or che-
motherapy, malaise, and treatment fatigue. Despite
these drawbacks, a statistically significant correla-
tion between the quality of the improvement and the
number of treatment sessions was not found.

The research results achieved through statisti-
cal analysis are satisfactory and they demonstrate
that the applied method is effective and promising
for the treatment of scars. However, the methods of
scar assessment, which are commonly recommended
but not objective enough, raise some objections and
doubts among the authors of the study. The present-
ed work is an initial announcement; therefore, con-
tinuation of the research should be expected, despite
many difficulties encountered by the authors. Due to
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the low number of people participating in the experi-
ment, the test results are not binding but give hope
that the complications after treatment of malignant
breast cancer can be alleviated.

Despite many known methods for scar treatment,
there are still few effective preparations applied in
non-invasive therapy, and none is fully effective.
Some of them do not have any proven therapeutic
efficacy, or there is lack of current research on this
matter. Due to a limited number of scientific reports
on the use and impact of silicone plasters on the scars
in patients treated for malignant tumours, it is nec-
essary to increase efforts in order to study the topic
thoroughly.

Conclusions

Silicone plasters improve the appearance of scars.
Silicone preparations used in the study favourably in-
fluence all the examined variables. Silicone plasters
should be used first in prevention. It is necessary to
start work to develop an objective questionnaire eval-
uating scars.
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